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(71) We. DuNLOp Holdings Limited 
(fonnerly Tlie Dunlop Company Limited), 
a British Company of Dunlop House. Ryder 
Street. St. James's, London, S.W.I, do here- 
by declare the invention, for which we pray 
mat a patent may be granted to us. and 
the method by which it is to be performed, 
to be particularly described in and by the 
following statement: — 

This invention relates to printers' blankets. 

An object of this invention is to construct 
a printers' blanket having desirable charac- 
teristics for high speed off-set printing opera- 
lions. A blanket for use in such operations 
may suitably indudc a compressible layer of 
a resilient polymer. Purposes for such a 
compressible layer are (a) to prevent "blurr- 
ing" or lack of definition of the printed 
image caused by a small standing wave in 
the blanket printing surface adjacent to the 
nip of the prmting press, (b) to absorb a 
**smash" i.e. a temporary increase in the 
thickness of the material to be pruited. e.g, 
the accidental introduction of more than one 
sheet of paper during the printing operation, 
without resulting in permanent damage to the 
blanket or impairment of the printing quality 
of the blanket, and (c) to maintain the even- 
ness of the prmting surface and the thickness 
of the blanket during the printing operation 
by restoring the normal thickness of the 
blanket after compression at the nip of the 
press. The compressible layer may suitably 
comprise a cellular resilient polymer and it 
is found to be preferable for the cells or 
voids in the layer to be discrete microcells. 
A particularly advantageous compressible 
layer is now found to be one made by pro- 
dudng cells or voids in a resilient polymer 
by incorporation of hollow microspheres in 
the polyrhcr. 

According to the present invention there 
is provided a printers' blanket which in- 
cludes a comp rcssjble layer of a cellular re- 



sdient polymer the celk of which have been 45 
produced by the mcorporation of hollow 
microspheres m the polymer. 

Suitably, the hollow microspheres should 
be resilient and/or frangible on compression. 
However, the microspheres should be strong 50 
enough to resist breakage during their in- 
corporation into the polymer. When the 
microspheres are frangible so that they leave 
voids in the polymer when ihey break, it is 
preferred that they should have thin walls 55 
so that the residual material of the micro- 
spheres after crushing does not interfere to 
an undesirable extent with the resiliency of 
the cellular poljoner. Preferred hollow micro- 
spheres are those of glass, phenolic resin. 60 
carbon or thermoplastic plastics material. 

Hollow thermoplastic plastics microspheres 
may suitably be made by producing particles 
of a thermoplastic plastics material contain- 
ing a vaporisablc material and then sub- 65 
jectmg the particles to conditions, such as 
neat, at which the vaporisable material 
vaporises to expand the particles into hol- 
low microspheres. The vaporisation of the 
vaporisable material is preferably performed 70 
before mixing the particles with the polymer 
but may be performed after incorporation 
of the particles in the polymer. In the lat- 
ter case, the vaporisation may. if desired, be 
accompanied by partial or complete curing 75 
of the polymer under the condiUons of 
vaporisation: however, ia this case tlie 
vaporisation rale should preferably be 
greater than the rate of cure of the polymer, 
"^e thermoplastic plastics material may suit- 80 
ably be a copolymer of acrylonitrile and 
vmyhdene chloride, and the vaporisable 
material may suitably be a liquid such as 
liquified isobutane. The size of the ex- 
pandable particles will be smaller than that 85 
of the hollow microspheres produced from 
them and a particle diameter {corresponding 
microsphere diameter ratio of about 1:4. 
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giving a volume ratio of about 1:50. has 
been found to be suitable. A suitable ex- 
pandable particle diameter may be from 
about 0.003 to about 0.03 mm. 
5 The cells, and correspondingly the micro- 
spheres, in a compressible layer are pre- 
ferably of substantially the same small size 
and are preferably uniformly distributed in 
the polymer. A suitable microsphere dia- 

10 meter may be from about 0,0125 to about 
0.125 nim, especially from about 0.0125 to 
about 0.05 mm. and the microspheres may 
suitably be incorporated to an extent of 
from about 10 to about 40 per cent, prefer- 

15 ably from 20 to 30 per cent, by volume of 
the polymer plus microspheres. 

The word "polymer" as used herein in- 
cludes a composition of a polymer with the 
usual polymer additives. Examples of such 

20 additives are processing, stabilizing, strength- 
ening and curing additives. The additives 
may constitute for example up to about 50 
per cent by volume of the polymer. 
A preferred method of incorporating the 

25 microspheres or expandable particles in the 
polymer is by dry-milling or by dispersing 
them in a dough of the polymer, e.g. a 
1/1 polymer/solvent dough. The mill nip 
should not be so narrow that the micro- 

30 spheres are crushed and should not be so 
wide that the microspheres are poorly dis- 
persed in the polymer. 

Preferably the presence of water is avoided 
during the incorporation in order to avoid 

35 water vapour "blowing" during any sub- 
sequent heating of die polymer e.g. during 
curing of the polymer or. in the case of 
expandable particles, during vaporL^atioa 
of tlie vaporisable material in the particles. 

40 For diis reason the microspheres or expajid- 
able particles are preferably dried before 
mi.King with the polymer, and a dehydrating 
agent, e.g. calcium oxide, may be included 
in the mixture. 

45 After incorporation of the microspheres 
or expandable particles in the polymer, the 
mixture may be cast or spread in a layer 
of a desired thickness for the compressible 
layer and allowed or caused to set, typic- 

50 ally by curing the polymer. The mixture 
may be cast or spread directly onto an- 
other layer to be included in the blanket, 
e.g. a strengthening layer, or may be cast 
or spread onto a release-surface and sub- 

55 scquently assembled into the blanket con- 
struction. Curing or other setting of the 
polymer may take place before or after 
assembly of the compressible layer with the 
other blanket layers. When the cast or 

60 spread layer contains expandable particles, 
the layer should be treated, e.g. heated, to 
expand the particles into microspheres prior 
to the setting of the layer. The conditions 
of vaporisation to achieve expansion may 



also cause the mixture to at least partially 65 
set, e.g. by curing the polymer. 

The polymer for use in the compressible 
layer should be resilient and a preferred 
polymer is a low set, high modulus elasto- 
mer. The compressible layer preferably has 70 
a minimum compression moaulus of 3.1 
fcg/sq.cm for a 0.25 mm compression and 
should also preferably be resistant to attack 
by solvent normally present in printing inks 
and solvents normally used for washhig the 75 
blanket after use. A suitable polymer for 
use in the compressible layer is polychloro- 
prcne or a nitrile polymer. The compres- 
sible layer may suitably have a thickness of 
from 0.25 to 0.75 mm. 80 

In addition to the compressible layer the 
printers' blanket suitably has at least one 
strengthening layer and a printing surface. 
The strengthening layer or layers are prefer- 
ably on the opposite sidcjoUhSi£:omprembh 85 
layer to the printing surface n nri nr^f^r- 
ably mr n^aki^&S3o^j£e^ compressible 
Uyci. -Ti js Toimato be desirable for the 
strengthening layer or layers to have a com- 
pression modulus which is higher than that 90 
of the compressible layer and for the num- 
ber of strengthening layers to be kept to 
a minhnum. Preferably only one strenglhen- 
ina layer is employed and a particularly 
preferred strengdiening Ia3'cr is one com- 
prising flexible "textile filamentary members 
embedded in a flexible pol37ner composi- 
tion. 

The filamentary members in the strength- 
ening layerfs) may be monofilaments (in- Iw 
eluding those of substantially flat cross-sec- 
tion such as are made by slitting a film and 
tliose of substantially circular cross-section 
such as are made by extrusion or by twisting 
flat monofilaments), yams of raonofilanicnts 
or cords of monofilaments, which arc prefer- 
ably uniplanar and parallel to the length- 
wise direction of the blanket i.e. parallel to 
the cuned surface of the printing cylinder 
on which the blanket is fitted for use, and 110 
preferably they arc minimally spaced and 
may be touching. They are preferably non- 
woven but may be in the form of a "wcft- 
lass'* fabric i.e. a number of aligned fila- 
mentary members (warp) retained iJi sheet 115 
form by the minimum amount of fine threads 
(weft), in order to hold the filamentary mem- 
bers together during the manufacture of the 
blanket. Particularly suitable filamentary 
members have been found to be those of 120 
cotton, carbon, rayon, polyester, nylon, 
polypropylene and glass. In the case of 
a "weftless" fabric the weft threads may 
suitably be of, for example, bulked nylon. 

Th^ gh-engtiher^ing Ifly^rf^^ <illitP^^y 125 

have a tensile strength of at least 80 kg per 
cm widdi and an eTongation of from 0.7 to 
1.5 per cent, especially about 1.0 per cent, 
at a load of about 10 kg per cm width and 
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may suitably show a strain of approximately 
one per cent at a load of about 10 kg per 
cm widtli. A 0.7 per cent strain is con- 
sidered to be the minimum strain required 
5 to pull out any structural irregularities in 
a blanket and a load of about 10 kg per cm 
width is the load which is usuaDy needed to 
produce such a strain when the blanket is 
tensioned on a printing cylinder. The num- 
10 ber of ends of filamentary members per cm 
should preferably be the maximum practic- 
able and the denier of the filamentary mem- 
bers should preferably be the minimum 
practicable consistent with providing the 

15 strengthening layer(s) witfi the above elon- 
gation and tensile properties. For glass fila- 
mentary members of about 0.175 mm dia- 
meter a suitable number of ends per cm 
has been found to be about 20. and for rayon 
filamentary members of about 1650 denier 
a suitable number of ends per cm has been 
found to be about 16. 

The above preferred characteristics of the 
strengthening layer(s) are desirable in order 
to minunise the undesirable effect of 
"print-through** i.e. the reproduction on the 
printing suruce during a printing operation 
of the filamentary pattern where the weft 
crosses the warp. 

3v In addition to the filamentary members, 
the strengdiening layer(s) may comprise a 
flexible polymer composition which is pre- 
ferably a high modulus, high resilience, low 
set elastomer composition. The filamentary 

35 members may be completely or only sur* 
facially embedded in the composition. The 
polymer composition preferably has a com- 
pression modulus in the thickness direction 
of the blanket which is as close as possible 

40 to the compression modulus of the fila- 
mentary members embedded in it. in order 
to further decrease the ride of "print- 
through". Preferably also, the polymer 
composition is resistant to attack by solvents 

45 used in printing inks and solvents used to 
wash die blanket after use. The polymer 
composition may suitably be a high modu- 
lus, high resilience, low set blend of a rub- 
ber and a plastics material. An especially 

50 suitable rubber is found to be a nitrile rub- 
ber and an especially suitable plastics 



material is found to be polvproDvlene 
nylon._^ The amount of polypropylene oF 
nyion in tiie blend may suitably be at least 



^lene oF 

at least 

55 10 parts by weight, and preferably from 30 
to 70 parts by weight, per 100 parts by 
weight of nitrile rubber. The polymer com- 
position may suitably have a compression 
modulus greater than 3.1 kg/sq.cm for a 
60 0.25 mm compression. 

The strengthening layer(s) may have a 
thickness of. for example, from 0.375 to 1.0 
mm and tlie strengthening layer face furthest 
from the compressible layer may have a 
65 low coefficient of friction to facilitate the 



fitting of the blanket onto a printmg cylinder. 

A preferred strengthening layer is des- 
cribed in the Complete Specification of U.K. 
Patent Application No. 61142/69 (Serial No. 

The printing surface may be in the form 
of a veneer conventionally employed in 
printers' blankets, although a veneer having 
a lower hardness than has been convention- 
ally employed is preferred. It is found tiial 
the pnntmg veneer may suitably have a 
hardness of about 60 to 70 BS"" and the 
strengtl:«iing layer(s) of the blanket may 
suitably have a hardness of about 80 to 92 
BS . A suitable material for the printing 
veneer is a solyent-resistant elastomer. e.| 
nitnle rubber. The prmting veneer may have 
a thickiiess of. for example, from 0.25 to 
J).625 mm. ^ 

usicoinpa^^^ 

laver) nositronpv? Kat^i/^i^.. ♦u^ • 
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may be to absorb transverse stresses 
created in the blanket printing surface dur- 
ing a printing operation. When a fabric 
IS employed It should preferably be of high 
count. e.g. above 30 ends per cm. so as to 
reduce the risk of "print-throu^" and a 
suitable fabric is found to be "cambric" or 
. sheetmg". If desired, the fabric may be 
impregnated with the polymer composition 
employed in the printing veneer. When a 100 
high modulus rubber fihn is employed it 
may suitably be of a blend of a rubber and 
a plastics material e.g. a blend of a nitrile 
nibber and polypropylene. The textile 
fabric or rubber iUm layer may have a thick- 105 
ntss of, for ecamplc. from 0.125 to 0.25 mm. 

Une embodiment of a printers* blanket 
construction in accordance with this inven- 
tion IS shown by way of example only in 
tbe_ accompanying diagrammatic cross- 
sectional drawing in which: 

A represents a sUcngthening layer having 
a thickness jaf^,e. Q.(?5 mnx-nnd rnnsLsting 
of a layer of flexible textile iilamentary 
members 1, e.g. rayon cords, surfadally em- 115 
neddcd m a flexible polymer awnposilion 2 
e.g. a blend of nitrile rubber and polvDro- 
pylene or nylon; 

B represents a comoressible layer havins 
a thickness of e.g. 0.625 mm and consisting 120 
of a microcellular resilient polymer, en a 
mjcrocellular nitrile rubber, containing uni- 
formly distributed microcells produced by 
the mcorporation of hollow microspheres in 
accordance witli this invention; 
C represents a textile fabric layer 3, havine 
a thickness of e.g. 0.175 mm and consistinl 
of c.s:. about 40 warp ends per cm impreg- 
nated with a polymer composition 4 whidi 
may be the same as that of the printing 130 
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surface, eg. a nitrile rubber composition; 
and . 
D represents a printing surface in the form 
of a veneer of a solvent-resistant elastomer, 
5 e.g. a nitrile rubber c om n o rit io n . luving a 
thickness^5L^:S;Q*i5-JXJiar' 
' Th e impressible layer may be conveni- 
ently made by unifonnly incorporating 30 
parts by volume of dried fine hoilow micro- 
JO spheres of, for example, glass, phenolic 
resin, carbon or acrylonitrile/vinylidcne 
chloride copolymer, none having a diameter 
of more than 0.125 mm. in 70 parts by 
volume of the polymer (containing about 
15 50 per cent by volume of actual 
polymer and which may include a small 
amount e.g. about 5 parts by weight of 
quicklime), spreading the mixture to give 
a tiual thickness of 0.625 mm on the 
20 strengthening layer, and curing the polymer 
at 140'C for 90 minutes in situ between the 
slrengtliening layer and the impregnated 
high count textile fabric plus printing veneer. 
The uniformity of distribution of the micro- 
25 spheres in the compressible layer ensures an 
even thickness of the layer within the ac- 
ceptable thickness tolerance of ± I per cent. 

A compressible layer in accordance with 
tliis invention having discrete microcells has 
partlculariy effective self-restoration proper- 
ties ov/ing to the effect of "pillars" of poly- 
mer between the microcells and to the re- 
siliency of tlie microspheres and probably 
to the pneumatic effect of gas or vapour 
trapped in the microcells. It is found that 
blowing techniques for producing cells m 
a polj-mer are unable to produce the um- 
formity of ccU size, tlie smslhiess of cell 
size, the thickness of the polymer pillars 
between the cells and the low thickness 
tolerance of lavers produced by hoDow 
microspheres in accordance with tlic present, 
invention. It is also found that leaching 
techniques for producing cells in a polymer 
45 are unable to produce liquid-impermeable 
sheets and. because the cells are necessarily 
iiiterconnectins. die cell walls tend to be 
thm and therefore no "pillar" effect is pos- 
sible. Also leaching techniques are not as 
50 convenient as the cell-forming technique of 
the present invention. 

The printers' blankets of this invention 
may suitably have a tripsometer resilience 
of not less than 30 per cent and a compres- 
55 sion set of not greater than 30 per cent 
when measured immediately after release 
from a compression of up to 0.25 mm main- 
tained for up to 30 minutes. 

50 WHAT WE CLAIM IS:— 

1 A printers' blanket which includes a 
compressible layer of a cellular resilient 
polymer the cells of which have been pro- 
duced by incorporation of hollow micro- 

65 spheres in the polymer. 
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2. A printers' blanket according to claim 
1 in whicn the microspheres have a diameter 
of from 0.0125 to 0.125 mm. 

3. A printers' blanket according to claim 
1 or 2 in which the amount of microspheres 
incorporated in the polymer is from 10 to 
40 per cent by volume of the polymer plus 
microspheres. 

4. A printers' blanket accordmg to claim 
1, 2 or 3 In which the amount of micro- 
spheres incorporated in the polymer is from 
20 to 30 per cent by volume of the polymer 
plus microspheres. 

5. A printers' blanket according to any 
preceding claim in which the microspheres 
are resilient ajid/or frangible on compres- 
sion. 

6. A printers' blanket according to any 
preceding claim in which the cells are of 
substantially the same size. 

7. A printers' blanket according to claim 
6 in which the cells are substantially uni- 
formly distributed in tlie polymer. 

8. A printers' blanket according to any 
preceding claim in wliich the polymer is 
polychloroprene. 

9. A printers' blanket according to any 
preceding claim in which the compressible 
layer is positioned between at least one 
strengthening layer and a prmting surface. 

!0. A printers' blanket according to 
dami 9 in which the strengthening layer or 
layers comprise flexible textile filamentary 
members embedded in a flexible polymer 
composition. 

1 1 . A printers' blanket according to claim 
10 in whjch the flexible polymer composi- 
tion of the strengthening layer or layers 
comprises a blend" of a nitrile rubber and 
poly^jropylene or nylon. 

11 A printers' blanket according to 
claim 9. 10 or 11 which comprises a single 
strengthening layer. 

137 A printers' blanket according to any 
one of claims 9 to 12 in which the printing 
surface is in the form of a veneer of a 
nitrile rubber. 

14. A printers' blanket according to 
any one of clauns 9 to 13 which comprises 
a thin (compared to the other layers in 
the blanket) textile fabric and/or a nibber 
film layer having a high compression modu- 
lus (compared to the modulus of the com- 
pressible layer) between the compressible 
layer and the printing surface in the form of 
an elastomer veneer. 

15. A printers' blanket according to any 
preceding claim in which the microspheres 
are of glass. 

1 6. A printers' blanket according to any 
one of claims 1 to 14 in which the micro- 
spheres are of a thermoplastic plastics 
material. 

17. A printers' blanket according to 
claim 16 in which the microspheres arc the 
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product of vaporisation of a vaporisable 
material contained within particles of the 
thermoplastic plasties material. 

18. A printers' blanket according to 
5 clami 16 or 17 in which the diermoplastic 

plastics material is a copolymer of acrylo- 
nitrile and vinylidene chloride. 

19. A printers* blanket according to any 
one of clamis 1 to 14 in which the micro- 

10 spheres are of a phenolic resin or carbon. 

20. A printers' blanket according to any 
preceding claim except claim 8 in. which 
the polymer of the compressible layer is a 
nitrile rubber. 

15 21. A printers' blanket according to any 
preceding claim in which the compressible 
layer has a minimum compression modulus 
of 3.1 kg/sq.cm. for a 0.25 mm compression. 

22. A printers' blanket according to any 
20 prccedmg claim in which the compressible 

layer has a thickness of from 0.25 to 0.75 
mm. 

23. A prmters' blanket according to any 
prccedmg claim which comprises, in addi- 

25 uon to the compressible layer, a printing 
surface and at least one strwigthening layer 
of flexible textile filamentary membeis em- 
bedded in a flexible polymer compasltfon. 
said filamentary members m each streng&en- 

30 ing layer being uniplanar and parallel to 
the lengthwise direction of the blanket 

24. A printers' blanket according to any 
preceding claim which comprises, in addi- 
tion to the compressible layer, a printing 

35 surface and at least one strengthening layer 
having a compression modulus which is 
higher than that of the compressible layer 
and being positioned immecUately next to 



the compressible layer on the opposite side 
to the pnnting surface. 40 

25. A printers' blanket according to any 
preceding claim which comprises, in addi- 
tion to the compressible layer, a printing 
surface and at least one strengthening layer 
havuig a tiiickness of from 0.375 to 1 .0 mm. 45 

26. A printers' blanket according to any 
preceding claim which comprises, in addition 
to the compressible layer, a printing surface 
and at least one strengthening layer com- 
prismg flexible filamentary members of cot- 50 
ton, rayon, polyester, nylon, polypropylene, 
carbon or glass, embedded m a flexible poly- 
mer composition. *^ ^ 

27. A printers' blanket according to any 
prccedmg claim which comprises, in addi- 55 
tion to the compressible layer, at least one 
strengthening laver apd ^ p^j^^mj^ surface 
which IS. in tim forvTotai^l^^^^ ^^^. 

A prmters" blanket Agc JlJUi ' g lu ailV ' 60 
prccedmg dahn which comprises, m addi- 
tion to the compressible layer, at least one 
strengtiiemng layer, a printing surface in die 
form of an elastomer veneer and a thm 
textile fabric and/or rubber film layer hav- 65 
mg a tiuckness of from 0J25to_^21-euii 
betwen^e compressihfrnSYAr-v;;;^ 

29. A printers' blanket constructed or 
arranged substantiaUy as described bcrem 
with reference to or as shown in the ac- 
companymg drawing. 

R. L G. McKAY, 
Agent for the Applicants. 
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